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Comment on ‘‘Conformational analysis of
small organic molecules using NOE and
RDC data: A discussion of strychnine
and a-methylene-c-butyrolactone”
In a recent paper published in this journal, Kolmer et al. [1]
reported an experimental approach for conformational analysis
of small organic molecules using NOE and RDC techniques. The
authors obtained information on conformation of strychnine and
a-methylene-c-butyrolactone molecules. In addition, possible
sources of error in the measurement and analysis process and
ideas of how to exclude them were discussed.
While the conclusion that different NMR techniques, NOE and
RDC sometimes predict the same results is entirely uncontrover-
sial, Kolmer et al. have misrepresented and misquoted Tropp’s
work [2] to an extent that we feel impelled to make a number of
clarifications. Hereafter, we use the notation of and references to
the equations of Ref. [1].
Averaged interproton distances are not defined correctly by the
formula (2) on page 102 [1]:
rIS;averaged;Tropp ¼
XN
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where N is the number of conformers, pl is the population of the
conformer l, and rIS;l is the distance between the protons I and S
in the conformer l.
It is inconsistent with the physical meaning since the distance
between particles experiencing dipole–dipole interaction cannot
be a function of the energy in the power of 3; the power index
of 6 should be used due to statistical averaging of the interaction
caused by heat motion of the particles [3]. To our knowledge, use
of this rough model for estimating conformer fractions of mole-
cules in solution can lead to unpredictable errors.
Different averaging models for interatomic distances in small
molecules were compared recently [4–6]; it was shown that each
type of motion is better described by its own model. Thus, for aver-
age of distances involving atoms of a methyl group, the following
formula is the best choice:
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where Y2kðhimol;uimolÞ are the second rank spherical harmonics.
Based on the above discussion, we have here corrected a num-
ber of misrepresentations in the recent publication [1] and we
draw attention to that interproton distances should be averaged
using the Tropp’s model which allows for angles and second rank
spherical harmonics to describe rotation of methyl groups; not
direct multiplication by the distance but the inverse correlation
with the power index of 6 should be used in calculations of con-
former fractions.
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